systemic herbicide (Round-Up Pro, Monsanto Co., St. Louis, MO, 5 % solution) to eliminate any 1 vegetation previously established in the plot. Plots were weeded by hand biweekly for the 2 remainder of the growing season. Ramets were watered for the first 3 weeks as needed (2 gal per 3 plot) from collected rainwater. Seven plants died during the first week and were replaced with 4 the same genotypes. After this, mortality was noted (though minimal, 0.5% or 4 ramets). A 3-m 5 tall fence made of 1-in poultry wire was built around the experiment to exclude deer (Plate S1). 6 7
Arthropod Surveys 8
We visually surveyed every ramet 5 times from May-October 2005. Although more time-9 consuming than destructive sampling methods, visual sampling allows for repeated 10 measurements with minimal impact on the arthropod community (S3-S5). We identified and 11 counted all herbivorous, omnivorous, and predatory arthropods down to morphospecies by 12 looking over the entire genet, including all new ramets that were produced throughout the 13 growing season. One individual of each morphospecies was taken back to the lab for further 14 identification to the lowest taxonomic level possible. Arthropods were assigned to trophic levels 15 and feeding guilds based on field guides and relevant literature. Because of logistical difficulties 16 in field surveying, we lumped parasitoids and bees other than honeybees (Apis mellifera) or 17 bumblebees (Bombus sp.) into size classes. Flowering obscured many arthropods during the last 18 survey in October. To avoid under sampling, after visually surveying the entire stem, we shook 19 each flower head three times onto white paper and counted all arthropods that fell off. 20 21
We used linear regression to determine overall effects of genotypic diversity on total arthropod, 22 herbivore, and predator plot-level cumulative richness and abundance. We also used linear 23 regression to determine the relationships of these variables with plot-level Aboveground Net 24 Primary Productivity (ANPP). We used individual-based rarefaction to obtain rarefied total 25 richness, herbivore richness, and predator richness (Ecosim 7.0) (S6). Rarefied richness was log-26 transformed to achieve normality. We used linear regression to determine overall effects of 27 genotypic diversity on rarefied total, herbivore, and predator richness. To assess the relative 28 effects of ANPP and genotypic diversity on rarefied herbivore richness, we used stepwise 29 regression. We also used stepwise regression to test the relative effects of ANPP, genotypic 30 diversity, and rarefied herbivore richness on rarefied predator richness. 31 32
Non-additive Effects 33
To test for non-additive effects of genotypic diversity on arthropod diversity, we used Monte 34
Carlo simulations using data from genotype monoculture plots to construct null genotype 35 mixtures and their associated arthropod communities. We compared the observed arthropod 36 communities to these null communities. Each null mixture consisted of 3, 6, or 12 genotypes 37 sampled to match the exact identities corresponding to a particular plot combination (e.g., for a 38 3-genotype plot containing G3, G13, and G19, we sampled only from monoculture plots 39 containing these three genotypes) (S7). For each sampled genotype, the appropriate number of 40 individual plants (4, 2, or 1) was randomly sampled without replacement from a randomly 41 selected replicate monoculture plot. This process was repeated 5,000 times for every mixed 42 genotype plot. To calculate statistical differences between arthropod diversity in observed versus 43 null mixtures, we used a bootstrap approach. For each of 10,000 iterations, we sampled seven 44 null mixtures and calculated mean number of arthropod species at the plot-level. We measured P 45 values as the fraction of iterations in which the null mean arthropod richness was equal to or 46 exceeded the observed mean richness. We calculated 95% confidence intervals using the 1 percentile method (2.5 th and 97.5 th percentiles). If the effects of genetic diversity on arthropod 2 richness were additive, we would expect no difference between observed and predicted means (P 3 > 0.05). All Monte Carlo simulations were coded in Microsoft Visual C++ 6.0 (Microsoft,  4 Redmond, WA, USA). 5 6
For the expected values, we did not use the average of the monocultures, but instead constructed 7 null mixtures based on individual plants drawn repeatedly. This test is more robust than simply 8 taking the average as it takes into account the species turnover due to variation in susceptibility 9 among genotypes. By doing so, this method is a more conservative test for non-additive effects 10 of arthropods in response to genotypic diversity than simply taking plot averages. (Table  43  S1 ). Mean dissimilarity between genotypes was 25.1% (range: 14.1-32.5%). AFLP data were 44 analyzed using non-metric multidimensional scaling and Bayesian clustering. Genotypic 45 similarity was measured as Cavalli-Sforza and Edwards distances (S12) using PHYLIP (S13) and 46 1 statistical software package. The results of this analysis reveal little or no genetic structure 2 among the 21 ramets (Fig. S6) . The program STRUCTURE (S13) was used to cluster individuals 3 based on their AFLP banding profiles. STRUCTURE employs a model-based Bayesian 4 clustering algorithm to assign individuals probabilistically to clusters to minimize deviations 5 from linkage equilibrium. The admixture model was run for 500,000 generations with an initial 6 burnin of 50,000 generations. Bayesian clustering using STRUCTURE with number of clusters 7 (k) set to 2 found no evidence of genetic structure among the 21 ramets (Fig. S7) , supporting the 8 results of the non-metric multidimensional scaling ordination. 9 10 Supporting Text 11 12
Herbivore Assemblages Among Genotypes 13
To examine how variation among plant genotypes influenced the structure of herbivore 14 assemblages, we examined seperately the distribution of herbivore feeding guilds across the 21 15 unique Solidago genotypes using ANOVA. We found significant variation in abundance of four 16 of six herbivore feeding guilds (Fig S4) . To determine whether overall herbivore assemblage 17 composition varied among genotypes, we used nonmetric multidimensional scaling (NMDS), a 18 nonparametric analytical technique that is applied to the dissimilarity matrix calculated among 19 genotypes using the Bray-Curtis dissimilarity coefficient (S9, S10). Comparisons between 20 genotypes were made using an analysis of similarity (ANOSIM) statistical test (Primer version 5, 21
Primer-E Ltd., Plymouth Marine Laboratory, Plymouth, UK). This analysis indicated that 22 herbivore community composition differed among host-plant genotypes (ANOSIM: R = 0.348, P 23 = 0.01) (Fig. S3 ). 24 25
To examine herbivore performance on particular genotypes, we initiated a bioassay using 26
Spodoptera exigua caterpillars (a generalist herbivore) of similar size and mass. In early August, 27
we excised one leaf from 10 randomly chosen ramets from each genotype across the two 28 replicate plots. We chose full-sized leaves undamaged by herbivores. We placed the leaf on 29 moist filter paper in plastic containers in the lab and allowed a randomly selected neonate 30 caterpillar to feed for 5 days. We then recorded the weight of surviving caterpillars. We analyzed 31 these data using an ANOVA. We found significant differences in caterpillar performance among 32 genotypes (Fig. S5 ). 33 34
Host Plant Quality 35
We examined variation among plant genotypes in the ratio of carbon:nitrogen of green leaf 36
tissue. In July, we excised five full-sized leaves from 6 randomly chosen ramets of each 37 genotype. Leaves were air-dried, run through a ball grinder, and then oven dried at 60°C for 72 38 hours. We calculated C:N ratios using a Carlo-Erba Model 2500 CHN analyzer (Milan, Italy). 39
We analyzed these data using ANOVA. We found significant differences among genotypes in 40 C:N ratios (Fig. S5 ). 41 42 43 44 1  2  4  6  8  10  12  14  16  18  20  22  24  26  28  30  32  34  36  38 Plate S1 Photograph shows experiment in late July at the peak of the growing season (Photo 39 credit: G. M. Crutsinger). 40 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38 Fig. S2 Relationship between population-level genotypic diversity and rarefied predator species 39 richness (A), rarefied herbivore species richness (B), and rarefied total species richness (C). 
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